Findings are presented from the initial cross sectional phase of a cohort study of employees exposed to laboratory rats. Of 366 eligible workers at four sites 323 (88%) were surveyed; symptoms assessed by self completed questionnaire and sensitisation measured by the response to skin prick tests were related to intensity of exposure both to total dust and to rat urinary aeroallergen. Among 238 workers, without previous occupational expo--sure to rats, work related symptoms, which started after first employment at the site were related to exposure intensity (expressed either in terms of dust or of aeroallergen) at the time of onset of symptoms. These relations were stronger in atopic subjects but were unrelated to smoking. Positive skin tests to rat urinary extract were also more frequent with increased exposure, a relation found in both atopic subjects and in smokers. There was a strong association between work related symptoms and specific sensitisation.
With exposure-response relations as our main objective, we have undertaken a seven year, longitudinal study of two groups of workers at high risk of developing occupational asthma: those who work with laboratory animals (reported here) and those exposed to flour.
It has been estimated that in the United Kingdom, 32 000 workers are regularly in contact with laboratory animals. ' Although the incidence of work related asthma in this group is not definitely known, it is likely to be at least 60/100 000.2 Workers with high exposure to rats have been reported to have an increased frequency of allergic disease, but the detailed nature of the relation between risk and the intensity, timing, and duration of exposure has not been defined. Additional factors, such as atopy,4 cigarette smoking,5 and exposure to other respiratory irritants may also modify the effects of exposure to allergens and determine outcome. Published studies to date have usually been cross sectional in design or have had sparse exposure information; the current cohort study was designed to correct these deficiencies. We report findings of the initial phase.
Subjects and methods

SURVEY METHODS
Four institutions specialising in small animal research in the United Kingdom were identified: three use a variety of animals including rats; the fourth uses almost exclusively mice and is not described in this paper. All full time employees in occupational groups where exposure to laboratory rats or mice was probable and a group of non-exposed office workers, who had started work at the site from 1 January 1986 onwards and had worked for at least one month, were invited to participate.
Members of the cohort still employed at the sites have been surveyed at six-monthly intervals since 1990. We describe the findings from the initial survey. Two visits to each site were made, the second to collect information from those missed at the first visit. Of 366 eligible subjects 323 (88%) were surveyed, with no difference in response rates between the three workforces. Questionnaires were completed by 315 subjects (84%) and skin prick tests by 295 Of the 323 participants, 72 (22%) reported previous occupational exposure to laboratory rats and in a further 13 (4%) this information was not available. Table 1 shows some characteristics of the remaining 238 employees. Employees in high intensity categories tended to be younger, but had longer durations of employment at the site. Men (47%) were more likely than women (37%) to be atopic and less likely to be smokers (26% v 32%). Although workers in the middle exposure categories were most often atopic and least likely to smoke, there was little overall difference in the frequencies of smoking among atopic (28%) and non-atopic (31%) employees.
Those with known previous occupational exposure to laboratory rats were on average older (median age 28 years) but had a similar duration of employment at the site (22 months). There were fewer smokers (24%) although a similar proportion were atopic (40%). At the time of survey most were in the middle exposure intensity categories, many being research scientists.
Results
SYMPTOMS AND SKIN TEST RESULTS
Among all surveyed workers 98 (31%) reported at least one work related symptom. Eye and nose symptoms were the most frequently reported (22%), followed by skin (15%), and then chest symptoms (10%). Table 2 shows the distribution of new work (8) 1 (3) 9(11) 2 (6) confidence interval (95% CI)) for medium intensity exposure was 5-2 (1 1-24-7) and for high intensity 10 0 (2 0-50 2). No independent effect of aeroallergen intensity was found Atopic for chest or eye and nose symptoms. When
Non-atopic exposure was expressed in terms of total dust, high intensity exposure was related to the development of eye and nose symptoms (3 4, 1 2-9O0) and both medium (14-9, 1-8-121) and high (18'4, 2-3-150) exposures were related to skin symptoms. The strong independent relation between atopy and the presence of a positive skin test to rat urine was confirmed by regression (odds ratio 18'9, 95% CI 4.2-84-2). definitions, but may also reflect a more complex relation between various allergic symptoms, rather than that asthma is the end stage of laboratory animal allergy. 10 There is good evidence that urinary proteins are responsible for laboratory animal allergy," but few attempts have been made to examine the nature of any exposure-response relation. Bland et al2 reported that the risk of allergic disease increased in workers exposed to a variety of animals in relation to the time spent per week in handling the animals; this association was confined to those in low or medium intensity jobs. Kibby et aP showed that the prevalence of allergy to laboratory animals was positively associated with current intensity of exposure to airborne rat urinary allergen. Neither of these cross sectional studies attempted to examine incident disease. Botham et al, on the other hand, in a prospective study of workers employed for at least nine months, reported that the incidence of allergic disease fell after the introduction of measures designed to reduce exposure.9 A clear relation between the development of work related symptoms and the intensity of exposure at the time of onset was shown in our study; this was equally true for intensity measured in terms of total dust or of RUA. The detailed nature of this relation with exposure expressed in terms of average and peak intensity, duration, and timing, will be examined more closely in the longitudinal phase of the study. 
